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I. INTRODUCTION AND REVIEW OF LITERATURE 
Accurate quantitative determination of hormones, espe­
cially those present in small concentrations in materials of 
biological origin, often is a difficult task. Biological 
assays of different types are used quite frequently, as well 
as chemical determinations. In this investigation an attempt 
was made to devise microbiological assays for quantitative 
estimation of progesterone and diethylstilbestrol. The prin­
cipal advantages of microbiological assays are high sensi­
tivity, marked specificity and fairly easy performance. 
One of the important characteristics of microorganisms as 
a whole is their extreme versatility. With the application of 
proper technics of isolation and selection there is a good 
chance to find some microorganism which will be affected in 
a specific fashion by nearly any compound which is of inter­
est to the investigator. All microbiological assays are based 
on such a specific response. These assays can be divided 
into two groups depending on the type of microbial response. 
The basis for the first group is a specific stimulatory effect 
of a certain compound on the growth of the test organism. The 
extreme - and most desirable - situation is an absolute re­
quirement by the microorganism for the compound to be assayed. 
In the absence of the required material no growth will occur, 
but when the substance is added to the medium, the extent of 
growth is a function of its concentration in a certain range. 
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Thus, it is possible to estimate the concentration of such s 
growth factor from the amount of growth which is elicited. 
Several vitamins are commonly measured by such assays. 
The common feature of the second group of assays is the 
specific inhibition of the test organism by a particular com­
pound. The amount of growth decreases with increasing con­
centration of the inhibitor in the medium and the degree of 
growth inhibition serves as an indication of the concentration 
of the inhibiting material. The antibiotics are frequently 
determined by assays of this type. 
Diethylstilbestrol is a synthetic compound manifesting 
estrogenic properties (Turner, 1955). It was first synthe­
sized by Dodd's group in 1938 (Solmsen, 1945) and was used 
quite commonly as a therapeutic agent in reproduction path­
ology. Allen (1942) reported that diethylstilbestrol as well 
as several naturally occurring estrogens showed carcinogenic 
effects on mice. Its importance increased greatly after dis­
covery of its value in animal nutrition by Burroughs (1955). 
Several methods are commonly used for quantitative deter­
mination of diethylstilbestrol. The most sensitive is un­
doubtedly the mouse-uterine assay as described by Lauson et 
al. (1939). This assay can detect the presence of O.Oly^g 
diethylstilbestrol per gram of material tested. It has been 
used frequently to detect minute amounts of estrogenic activ­
ity in materials of biological origin (Duncan, 1955; Preston 
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et al», 1956; Stoo, 1956; Rakes, 195?). However, its per­
formance is rather involved and sometimes its usefulness is 
restricted "by low pal at ability of the tested material for the 
experimental animals » Several chemical determinations of di­
ethylstilbestrol are available» One of these is based on 
colorimetric determination by antimony pentachloride reaction 
(Dingemanse, 1940) and was found of satisfactory accuracy for 
samples of material containing l^g/g or more of the compound. 
Another method (Elvidge, 1939) is based on colorimetric esti­
mation of the intensity of the yellow color formed after 
irradiation of diethylstilbestrol solution in acetic acid 
with ultraviolet light. It gives satisfactory results with 
samples containing 5^g/g or more of diethylstilbestrol 
(Cheng, 195?). Both those chemical determinations involve 
extraction and careful purification of diethylstilbestrol from 
the bulk of the sample material (e_»e», feed) » 
Due to the greatly increased use of diethylstilbestrol in 
beef cattle feeds several workers have tried to get informa­
tion concerning the possible residual diethylstilbestrol in 
carcasses. Preston et al- (1956) did not detect any residual 
activity in the carcasses of animals fed diethylstilbestrol-
However, Stob et_ al» (1956) reported estrogenic activity in 
muscle, kidney fat, kidney, intestine end liver of cattle 
following oral administration of diethylstilbestrol- The 
excretion of diethylstilbestrol in feces of animals after its 
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oral administration was reported by Story et al. (1956), Stob 
et al- (1956) and Rakes et_ al. (1957) . Rakes et al. (1957) 
reported that about 30% of the eliminated estrogenic activity 
was found in urine end two-thirds in feces of cows which were 
fed diethylstilbestrol. The presence of estrogenic activity 
in the urine of animals fed diethylstilbestrol was reported 
by Malpress (1948), Teague and Brown (1951), Jellinek (1954) 
and Rakes (195?). Bodgson et al. (1948) found that part of 
the diethylstilbestro 1 was in free form end pert of it was 
excreted as monoglucuronide. They were able to hydroly ze 
this compound using phosphoric acid. 
Jones and Deatherage (1953) reported that they were not 
able to detect any significant amounts of residual estrogenic 
activity in the liver, breast muscle and abdominal fat of 
chickens treated with estrogenic compounds. Very high values, 
however, were found in the neck region where a fat-soluble 
pellet was implanted four weeks prior to killing. 
Several methods have been suggested for the estimation 
of diethylstilbestrol in feed supplements. Three basic prob­
lems are involved: extraction of diethylstilbestrol from 
feed base, purification of the compound, and its quantitative 
estimation. Cheng end Burroughs (1955) extracted feed samples 
with benzene in a Soxhlet apparatus and separated diethylstil­
bestrol from the solvent and feed pigments by column chroma­
tography. They found that in samples containing rather high 
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concentrations of diethylstilbestrol its quantitative estima­
tion could be done conveniently using the method based on 
ultraviolet irradiation. For samples of low concentration 
the colorimetric determination by antimony pentachloride re­
action was preferred. Another technic of extraction and 
purification of diethylstilbestrol from feeds was described 
by Munsey (1957) . The material is extracted for 12-16 hours 
with chloroform in a Soxhlet apparatus; diethylstilbestrol is 
then separated by extraction with 1 N sodium hydroxide. After 
adjusting the pH back toward the acid side (using phosphoric 
acid) it was possible to extract diethylstilbestrol again 
with chloroform and separate it from most of the impurities. 
Quantitative estimation was done using the ultraviolet irra­
diation technic• 
Several biological tests have been developed for measur­
ing progesterone. Hooker and Forbes (1947) described a test 
using as criterion the hypertrophy of the stromal nuclei in 
the uterine endometrium of the mouse following intrauterinal 
injection. This is a very sensitive test (0.0002 ju,g limit) 
but it is fit for qualitative estimation only; besides, its 
performance is rather involved. Edgar (1953) described a 
quantitative test based on the absorption of ultraviolet 
light. The sensitivity limit is around 0.2y^g/g of the 
hormone. Rakes (1957) has used this method successfully for 
quantitative estimation of progesterone in various materials 
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of "biological origin. 
It does not appear from the literature that the possibil­
ity of quantitative estimation of hormones by means of micro­
biological assay has been explored in the past. Emmens (1950) 
does not mention any such techniques in his comprehensive 
review of hormone assays. However, the inhibitory effect of 
some estrogens on certain microorganisms has been observed 
previously. Portes et al. (1959) reported the inhibitory 
effect of di-hydrofoliculine on Escherichia coli, and Faulkner 
(1945, 1944) and Brownlee et al• (1943) conducted investiga­
tions of the inhibitory action of diethylstilbestrol and hexa-
sterol on various bacteria. A marked fungistatic activity 
of diethylstilbestrol and several related compounds was re­
ported by Bocobo et al. (1952). 
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II. BASIC INVESTIGATIONS FOR THE DEVELOPMENT 
OF A MICROBIOLOGICAL ASSAY 
A. Search for Organisms with Absolute 
Requirements for Hormones 
Adelberg et al. (1955) have tried without success to 
obtain steroid-requiring mutants of Escherichia coll and 
yeast. Yeast cells contain some steroids and thus it might 
be expected that they possibly have an enzyme system to 
metabolize those compounds. It would appear, however, that 
the chances for obtaining such mutants would be better if the 
search were done in two separate steps. In the first step the 
isolation of an organism which can utilize the particular* 
hormone as a sole source of carbon could be attempted. From 
a population of such cells, possessing the proper enzyme 
system for hormone metabolism, it might be possible to iso­
late mutants with an absolute requirement for the hormone. 
This approach was applied in order to obtain an assay organism 
for progesterone. 
1- Methods of investigation 
Attempts were made to isolate from soil samples an organ­
ism which could utilize progesterone as a sole carbon source. 
The medium contained: KHgPO^, 5.4 g; (NH^JgSO^, 1.2 g; MgSO^-
7 HgO, 0.4 g per 500 ml of deionized HgO. The pH was adjusted 
to 7.1 with b% potassium hydroxide and the solution sterilized 
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by autoclaving. Progesterone was suspended in another 500 
ml of sterile deionized water, kept for 24 hours at room 
temperature and the bottle frequently shaken. It could thus 
be expected that at least a trace amount of hormone would be 
dissolved. In the next step 5 ml of medium and 5 ml of the 
hormone suspension were mixed aseptically in a test tube and 
this medium used for inoculation with soil samples. Some of 
the tubes were aerated by bubbling during growth. 
Twenty-eight samples of soil were collected from differ­
ent sources. One gram of each sample was suspended in 100 ml 
of distilled water and 1 ml of this suspension was used as 
inoculum for 10 ml of the medium in each tube. Two sets of 
tubes (one aerated, one not) were incubated in a water bath 
at 57° C overnight and examined for growth. The tubes show­
ing growth were subcultured using 1 loopful as inoculum. 
Since carbon sources other than the progesterone provided in 
the medium might be introduced with the original inoculum 
from the soil sample it was decided to consider,for further 
investigation only those cultures showing growth after four or 
five transfers. 
2- Results 
Two organisms, isolated from different soil samples, 
apparently were able to utilize progesterone as sole source 
of carbon. After eight consecutive transfers the cultures 
Q 
were streaked on the surfaces of plates containing agar medium 
with progesterone as the only carbon source. Single colonies 
from the plates were transferred to agar slants as stock cul­
tures. Gram stains of both cultures looked practically iden­
tical: very short, gram-negative rods. Durham (1957) iso­
lated several Pseudomonas species capable of utilizing 
progesterone as a sole carbon source. No attempt was made to 
identify the isolates described here, but it seems likely 
that both of the isolated organisms were Pseudomonas species 
as well. Investigations with diethylstilbestrol, reported 
below, had in the meantime given positive results. Further 
research was therefore concentrated on diethylstilbestrol and 
the work with progesterone was discontinued at this point. 
B. Search for Organisms Specifically Inhibited 
by Hormones 
1. Methods of Investigation 
During preliminary investigations it was noticed that 
strains of Staphylococcus aureus and of Bacillus subtilis were 
strongly inhibited by diethylstilbestrol. In order to get 
more information concerning any possible inhibitory effect of 
other hormones on different microorganisms, a braod screen­
ing program was established. Most of the representative 
organisms from the Iowa State College stock collection were 
examined. Hormones were dissolved in ethylene glycol so as 
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to obtain a concentration of about 1,000 /^g/ml. Strips of 
sterile filter paper were soaked with hormone solutions and 
placed on the surface of nutrient agar seeded with the organ­
ism to be tested. Plates were incubated for 24 hours at 37° C 
and examined. A clear, growth-free zone around the hormone-
soaked filter paper was considered evidence of an inhibitory 
effect. 
2. Results and discussion 
Results of the screening program are presented in Table 
1. Diethylstilbestrol was inhibitory to most of the organisms 
tested. Progesterone manifested a fairly strong inhibitory 
action on members of the genus Sarcina. Ho if ever, several pre­
requisites must be fulfilled before an organism can be con­
sidered as potentially useful for an assay. The first require­
ment is a high degree of specificity. The lack of specificity 
excluded both Sarcina lutea and Sarcina flava as possible test 
organisms. They both could probably be used for assay of a 
pure hormone; but for samples of biological origin where sev­
eral hormones might be present simultaneously, such an organism 
is of little value. Organisms showing a desirable degree of 
specificity towards diethylstilbestrol were Staphylococcus 
aureus and some members of the family Bacillaceae. Since the 
uniformly turbid growth of Staphylococcus in broth media is 
much more suitable for turbidity measurements, it was decided 
Table 1. Inhibition of microbial growth by hormones and hormone-like compounds a 
Mioroorganism 
Sarcina luteal303) 
Sarcina lutea(3C2) 
Sarcina flava 
Staphylococcus aureus(H) 
Staphylococcus'aureus 
(3A3) 
Staphylococcus albus 
Micrococcus rhodoohrous 
Bacillus cereus 
Bacillus megaterlum 
Bacillus polymyxa 
Diethyl-
s tllbes trol 
4 
5 
4 
4 
Compound tested 
Propanediol Estrone 
1 
2 
1 
4 
4 
2 
Estradiol 
benzoate Progesterone 
4 
2 
Bacillus mesenterlcus 4 
Bacillus sub tills 4 
Bacillus natto 4 
Aerobaoter aerogenes 
Pseudomonas fluorescens 2 
Aloallgenes Faecalls 3 
Proteus vulgaris 
Aloallgenes vlsoosus 
aDegree of growth inhibition: - no detectable inhibition 
1 smallest detectable inhibition 
5 maximal growth inhibition 
Table 1. (Continued) 
Compound tested 
Microorganism Testosterone Cortisone 
Desoxycortioosterone 
_____ acetate Adrenalin 
Sarolna lutea(305) 
Sarolna lutea(302) 
Sarcina flava 
1 
1 
Staphylococcus aureus(H) 
Staphylooooous aureus 
(3A3) 
Staphylococcus albus 
Micrococcus rhodochrous 
Bacillus oereus 
Bacillus megaterlum 
Bacillus polymyxa 
Bacillus mesenterlcus 
Bacillus subtllls 
Bacillus natto 
Aerobaoter aerogenes 
Pseudomonas fluoresoens 
AloallRenes Faecalls 
Proteus vulgaris 
Alcall^enes vlscosus 
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to use it as assay organism for diethylstilbestrol. However, 
repeated experiments have shown that for a disc-plate assay 
Bacillus subtills also can be used successfully as the test 
organism. 
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III. DEVELOPMENT OP ASSAYS FOR DIETHYLSTILBESTROL 
A. Disc-Plate Assay 
After Staphylococcus aureus had "been chosen for further 
work the specificity of the organism was carefully verified 
in disc-plate experiments, with the same results as before 
(Table 1). Additional experiments revealed that it was not 
affected by androsterone and cholesterol as measured by disc­
plate response. 
As a logical development, a disc-plate assay with increas­
ing concentrations of diethylstilbestrol was the first pro­
cedure to be tested. The plates are first poured with a 10 ml 
base layer of nutrient agar. After this layer solidifies, 
another 4 ml layer of seed agar is poured over the first 
layer. The seed agar is prepared by dispersing 1 ml of nutri­
ent broth culture of the test organism in nutrient agar. 
After this second layer solidifies, four paper discs soaked 
with 0.08 ml of ethylene glycol solution of diethylstilbestrol 
are placed on its surface and the plates incubated overnight 
at 37° C. 
Experiments were conducted to determine the most suitable 
age of the nutrient broth culture used for inoculum. It was 
learned that when higher hormone concentrations are being 
measured, the age of the inoculum has little effect. However, 
for the detection of small quantities of hormone it is advis­
15 
able "Co use a young culture (6-8 hours), since its sensitivity 
is greater (Figure 4). 
1. Results and discussion 
The results of a typical disc-plate response are present­
ed in Figure 1. When the log of hormone concentration was 
plotted against the zone of inhibition a straight line was 
obtained. Obviously, the type of response obtained could be 
used as the basis for an assay of pure diethylstilbestrol-
However, using this broad concentration range only a very 
coarse estimation can be expected. When smaller concentra­
tions ( 60-150 fL g/ml) were tested, again a similar response 
was obtained. That range of the response line (Figure 4) was 
later used as the basis for an assay of diethylstilbestrol in 
feed supplements. It was learned that the precision of the 
procedure can be increased by replacing ethylene glycol as 
solvent with 0-01 K sodium hydroxide- A surprisingly critical 
item is very accurate measuring of the nutrient agar which is 
poured on plates. Especially any volume deviations in the 
upper layer would be reflected in changed diameter of the 
zones of inhibition. The incubation time for plates is not a 
critical factor; however, the zones are not well expressed 
before 6-2 hours of incubation. 
Figure 1. Inhibition of Staphylooooous aureus by 
diethylstilbestrol - diso-plate response 
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B. Broth Assay-
Using the disc-plate technic it was established that 
the degree of inhibition of the test organism Increases regu­
larly with increasing hormone concentration- However, the 
minimal concentration difference among samples which can be 
detected on plates appeared to be 10-20/ig/ml- It was deemed 
advisable to search for some more sensitive type of assay 
and it seemed logical that the organism should be more sensi­
tive to the inhibitory agent when grown in liquid medium 
rather than in agar. This is common experience in work with 
antibiotics. 
1. Methods of investigation 
The standard solutions are prepared by adding the desired 
amount of diethylstilbestrol dissolved in ethanol to a meas­
ured volume (at least 500 ml) of double strength nutrient 
broth; the medium is then autoclaved to drive off ethanol. 
It was also possible to add the diethylstilbestrol dissolved 
in 0.01 N sodium hydroxide without any effect on assay re­
sults. Exactly 10 ml quantities of the concentrations to be 
tested are dispensed in optically calibrated (tolerance limit 
+ 1%) test tubes. The tubes are sterilized in an autoclave, 
inoculated with one drop of a 24 hour old nutrient broth cul­
ture and incubated at 37° C for exactly 24 hours. The amount 
of growth is measured turbidimetrieally (Coleman Universal 
19 
Spectropho tometer, 625 m^) and the results of a typical ex­
periment are presented in Figure 2. 
Simultaneously an investigation was conducted designed 
to isolate a mutant strain of the test organism which would be 
extremely sensitive towards diethylstilbestrol- Ultraviolet 
light was applied as the mutagenic factor. A 24 hour culture 
of Staphylococeus aureus in nutrient broth was centrifuged 
for 15 minutes and the cells resuspended in 5 ml of phosphate 
buffer at pH 7.0. The cell suspension was exposed to ultra­
violet light for 8 seconds at a distance of 12 cm from a 
Hanovia UV lamp. This treatment had been found previously to 
result in about 99.99# killing of the bacterial population 
(Figure 3). A large portion of the irradiated cell suspension 
was transferred into a tube of nutrient broth, incubated over­
night to allow phenotypic expression of mutations (Braun, 
1953), and streaked on nutrient agar plates in order to ob­
tain individual colonies. A set of plates was poured with 
10 ml layer of nutrient agar and strips of filter paper 
soaked with ethylene glycol containing 300 ^vg/ml of diethyl­
stilbestrol were placed on their surfaces. 
Single colonies derived from the irradiated culture were 
suspended aseptically in small amounts of nutrient broth and 
streaked over the surface of the plates towards the hormone 
soaked paper strips. Six colonies were tested on each plate. 
Due to the inhibitory power of the hormone diffusing into the 
Figure 2. Inhibition of broth cultures of Staphylooooous 
aureus by diethyls tubes trol 
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agar, the growth will coimonly stop at a certain distance 
from the paper strip. However, growth of a clone originating 
from a more sensitive mutant organism would be inhibited at 
a greater distance from the paper strip. On the other hand, 
progeny of a more resistant mutant will grow further towards 
the area of high hormone concentration. Two clones showing 
an increased sensitivity toward the hormone were isolated in 
this way- Both strains were tested in a broth assay for 
exact information concerning their sensitivity towards the 
hormone• The threshold inhibitory level for the first strain 
was 5y^ g/ml, for the second strain 5 ^g/ml and for the parent 
strain 6 fx,g/ml. This is relatively not a large difference 
and it was decided to use the parent strain for the future 
work. The overall response-dose curve of the two mutant 
strains was almost identical, with that of the parent strain. 
2. Results and discussion 
Figure 2 presents the results of a typical inhibitory 
pattern of the test organism by diethylstilbestrol. The curve 
shows three distinctly different areas of inhibition. Between 
concentrations of 2-5 g/ml the amount of growth decreases 
quite slowly; this region appears as a straight line when 
plotted as diethylstilbestrol concentration against the 
optical density. Obviously it would be possible to use this 
part of the curve as the basis for an assay and in the next 
23 
section this will be discussed in detail. 
At a concentration of 5.6^  g/ml, inhibition becomes very 
abrupt and the amount of growth decreases sharply with each 
slight increase in diethylstilbestrol concentration until 
plete and further increase in diethylstilbestrol concentra­
tion has little effect. When the critical part of the curve 
is properly extended (Figure 2), it is apparent that the 
threshold concentration at which inhibition becomes severe 
is between 5.6 and 5.7/* g/ml. At concentrations just below 
this threshold there is a slight stimulation of bacterial 
growth. This is very comparable to a similar phenomenon 
observed in work with antibiotics (Pratt and Duffrenoy, 1949) . 
However, there is no satisfactory explanation for it at the 
present time. 
It would appear that the region between 5.6 and 6.6fi g/ml 
is the most important part of the curve and could be used for 
detection of very small quantities of diethylstilbestrol. 
Efforts were made to refine the assay technics enough so that 
this part of the curve might be utilized. However, the sensi­
tivity of the organism in this threshold range is so great 
that it is extremely difficult to produce repeatable results 
under normal laboratory conditions. 
The point where the inhibition becomes complete can be 
detected with considerable accuracy (about Q.25-0.50^  g/ml) 
around At this point inhibition is nearly com-
24 
and it could be used for another type of assay - threshold 
point assay - for measuring unknown amounts of diethylstil­
bestrol. However, statistical considerations favor an assay 
design with at least two or three points for both standard 
and unknown. 
C. Measuring of Samples of Pure Diethylstilbestrol 
by Broth Assay 
The preliminary investigations showed that the range be­
tween 2-5ytig/ml of the inhibition curve (Figure 2) could con­
veniently be used as basis for a broth assay for determina­
tion of diethylstilbestrol in unknown samples. The standard 
solutions were prepared in the same way as described in 
Section II B. To test the sensitivity of such an assay the 
"unknowns" were prepared by adding (via ethanol) certain 
additional amounts of diethylstilbestrol to the standard 
solutions. As a rule, 3-5 different concentrations (each 
with at least three replicas) for standard and unknown were 
prepared. The tubes were sterilized by autoclaving, inocu­
lated with one drop of a 24 hour culture of Staphylococcus 
aureus and incubated at 37° C for exactly 24 hours. The 
optical density was measured at 625 mju, with a Coleman Univer­
sal spectrophotometer. 
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1- Results and discussion 
Figure 3 presents the results of a typical broth assay. 
The difference in diethylstilbestrol concentration between 
the standard and "unknown" was known to be 1 //.g/ml. Based 
on the results of several similar experiments it seems that 
the smallest detectable difference is around 0.5 /z-g/ml -
possibly somewhat less. The most critical part of the pro­
cedure is the incubation time for the assay tubes. The inhi­
bition of growth by diethylstilbestrol is a temporary phenom­
enon and even tubes showing hardly any growth after 24 hours 
of incubation may have abundant growth 10 hours later. How­
ever, when the time of incubation is kept constant, reproduc-
able results can be obtained easily. It was found important 
to use always a fresh slant (1-2 days old) for preparation of 
the inoculum. The unknown samples can be prepared for assay 
in two different ways. If the concentration of diethylstil­
bestrol in the material to be tested is high enough, dilutions 
containing between 2-5 g/ml are prepared so that all the 
diethylstilbestrol comes from the unknown material. If, on 
the other hand, the concentration in the samples is very low, 
it is possible to supplement each tube with a known amount 
of diethylstilbestrol and thus have only a small part of each 
dose actually come from the unknown sample. Figure 3 presents 
the results of such an experiment. Naturally, it is impera­
tive that proportional amounts of any extract present in 
Figure 3. Miorobiologioal assay for diethylstilbestrol 
with Staphylococcus aureus - broth response 
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unknowns must be included in standards so that a possible 
masking effect will not interfere with the interpretation of 
results. 
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IV. ADAPTATION OF THE ASSAY FOR SAMPLES OF 
BIOLOGICAL SIGNIFICANCE 
A. Fecal Material 
Feces were collected from spayed cows which had been fed 
diethylstilbestrol for three days at 10 mg or 100 mg daily 
doses. The material was dried, powdered and stored for sev­
eral months before assaying. 
The extraction of diethylstilbestrol was done using the 
method described by Kunsey (1957). However, the fecal extract 
even after repeated purification manifested enough stimulatory 
action on the test organism to make a meaningful interpreta­
tion of results very difficult. The samples were also tested 
by disc-plate technic, but no diethylstilbestrol was detected. 
It is possible, however, that there was really not much activ­
ity present in the samples after a long storage. 
B. Urine 
The samples were collected from the same animals which 
were used for collection of fecal material. All the samples 
were stored frozen for a considerable time before they were 
used for assay work. 
For the extraction of diethylstilbestrol the urine was 
acidified with 1 N sulphuric acid and 20 ml of urine was 
extracted by shaking with 180 ml of chloroform on a wrist-
action shaker for 12-14 hours. For the purification, the 
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method described by Munsey (1957) was used. This method is 
described in more detail in Section IV C of this thesis. 
The urine from normal cows in early diestrum was used 
for standards. It was extracted in the same way as samples 
and known amounts of diethylstilbestrol were added just be­
fore assaying. The results of several experiments indicated 
a strong stimulatory effect of some substance in the urine 
extract which interferes greatly with the inhibitory effect 
of the small amounts of diethylstilbestrol which might be 
present. It was learned, however, that this stimulatory 
effect disappeared when the urine samples were dialyzed 
against tap water before extraction. "When samples prepared 
in this way were assayed, there was evidence that diethyl­
stilbestrol was present (Table 2). 
The same sample was assayed for diethylstilbestrol using 
the disc-plate response (Table 3). The results indicated 
presence of some diethylstilbestrol. However, the amount 
recovered by microbiological assay was only about one-third 
of that which had been detected in the freshly collected 
samples by means of mouse-uterine assay several months 
earlier (Rakes, 1957). It is possible that the broth assay 
could be adapted for detection of diethylstilbestrol in cow 
urine but that the levels of active diethylstilbestrol were 
very low in these particular samples after the long period 
of storage. 
Table 2. Results of a broth assay for diethylstilbestrol in oow urine 
, Optloal density 
Added levels of Unknown (containing additional max. 
diethylstilbestrol Standard 1ag/ml of diethylstilbestrol) 
(yiAg/ml) Repliûas Mean Replicas Mean 
2 .33 .31 .34 .33 .29 .28 .30 .29 
3 .30 .29 .29 .29 .25 .23 .23 .24 
4 .02 .02 .02 .02 .07 .09 .04 .07 
Table 3. Results of a diso-plate assay for diethylstilbestrol in oow urine 
Concentration of Zones of inhibition in mm 
diethylstilbestrol Standards Unknowns 
(yog/ml) Replicas Mean Replicas Mean 
70 13.9 13.2 14.2 14.0 13.8 
87.5 15.3 15.4 15.8 15.9 15.6 
90 15.0 14.3 14.5 14.3 14.5 
(out of that 
70 g/rnl were 
added) 
107.5 16.3 16.1 15.9 16.3 16.2 
(out of that 
87.5/eg/ml were 
added) 
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C. Feed Samples 
Burroughs et al. (1955) reported that the addition of 
small amounûs of diethylstilbestrol to the daily rations of 
fattening steers increased significantly the gains per pound 
of feed. Since that time the use of diethylstilbestrol has 
become a common practice in the beef nutrition industry. It 
was tried to utilize the previously described disc-plate 
response for the development of a suitable assay technic for 
diethylstilbestrol in feed supplements. 
1. Methods of investigation 
The basic investigations were done with soybean oilmeal 
base to which known amounts of diethylstilbestrol were added. 
At first, the method described by Munsey (1957) was used for 
the extraction and purification of diethylstilbestrol. This 
method involves extraction by chloroform in a Soxhlet appa­
ratus followed by purification by extraction of the compound 
with 1 N sodium hydroxide. After adjusting the pH back 
towards the acid side it is possible to extract diethylstil­
bestrol again with chloroform and separate it from most of 
the impurities- Later, it was found that for the micro­
biological assay it is not necessary to go through the com­
plete purification procedure and the technic was modified. 
In the first step 20 grams of the material are extracted for 
10-12 hours with chloroform in a Soxhlet apparatus. Partial 
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purification is accomplished by extraction with three volumes 
of 0.1 N sodium hydroxide. This is then diluted so as to have 
0.05 N sodium hydroxide solution of diethylstilbestrol for the 
assay procedure. The controls are prepared by extracting in 
the same way samples of the feed material containing all the 
ingredients but diethylstilbestrol- Then, known amounts of 
this compound are added in 0.05 N sodium hydroxide solution 
so as to obtain the desired concentrations for assay. For 
the sake of simplicity of statistical computations it is 
convenient to have the levels increase in a geometric progres­
sion. In the presented work, concentrations of 100, 120 and 
144 jCLg/ml were commonly applied in a six-point parallel lines 
assay and the values 100 and 144 /cg/ml in a four-point assay. 
The organization of the assay corresponded to a completely 
randomized design. 
In a six-point assay three different levels of the 
standard solutions and three different concentrations of un­
known material are assayed simultaneously* VZhen the response 
is plotted as log diethylstilbestrol concentration against 
zone diameter, two parallel lines are obtained (Figure 6). 
The horizontal distance between those two lines corresponds 
to the log of relative potency of the unknown as compared to 
standards. In order for an assay to be valid, it is neces­
sary to verify statistically the linearity of the response and 
the parallelism of the two corresponding lines. This validity 
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of the assay is tested by means of the analysis of variance 
as shown in Table 5 (Finney, 1952; Snedecor, 1956). 
The organization of a four-point parallel line assay is 
similar, the only difference being that two values for stand­
ard and two values for unknown are now being applied. A com­
prehensive discussion of such assay technic can be found in 
"Biological Standardization" by Burn et al. (1950). 
The filter paper discs (13.0 mm diameter) were soaked 
with 0.08 ml of the solutions to be tested, placed on the 
surface of the seed agar, incubated overnight and the zones 
of inhibition were measured with a. Fisher-Lilly antibiotic 
zone reader. A complete description of the disc-plate technic 
has been presented in Section II A of this thesis ; this tech­
nic is used without any change throughout Section IV. 
To assay samples of very low diethylstilbestrol concen­
tration it was found feasible to supplement the extracts of 
feed with additional diethylstilbestrol necessary to reach 
the measurable levels. 
Since some of the feed supplements contain antibiotics 
(mostly aureomycin) as well as diethylstilbestrol, it was deem­
ed desirable to isolate a mutant strain of the test organism 
which would be resistant to aureomycin and yet sensitive to­
wards diethylstilbestrol. Using such a mutant it should be 
possible to measure the amount of diethylstilbestrol without 
interference from any aureomycin present in the sample. As 
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resistance to aureomycin is usually considered an obligate 
multiple step process, the technic of gradient plates as 
described by Lederberg and Lederberg (1952) was applied. 
2- Results and discussion 
Figure 4 presents a typical inhibition response of the 
test organism to increasing doses of diethylstilbestrol. The 
presence of feed extract will not change the slope of the 
line. It appears that there is a linear relationship between 
the log of diethylstilbestrol concentration and the diameter 
of the zone of inhibition in the range between 60-175^  g/ml. 
The younger culture appeared to be somewhat more sensitive 
and consequently a six hour old culture was used in all of 
the further assays. 
Table 4 presents the data obtained in a six-point 
parallel line assay designed primarily to verify statistic­
ally the feasibility of such an assay. The analysis of vari­
ance for these data is presented in Table 5. The results of 
the analysis of variance (Table 5) show that this type of 
response can be used as basis for a parallel line assay-
There is no significant deviation from parallelism. 
Figure 5 presents the results of a four-point parallel 
line assay designed primarily tq obtain information on the 
efficiency of the modified extraction procedure, and for 
statistical analysis of the assay procedure (shown in Table 7). 
Figure 4. Inhibition of Staphylooooous aureus by diethylstilbestrol 
extracted from feed base 
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Table 4. Diameter of the zones of inhibition (mm) in a 
disc-plate assay for diethylstilbestrol in 
soybean oilmeal with Staphylococcus aureus 
Dose (gg/ml) 
Repli- Standards Unknowns 
cations 100 120 144 100 120 144 
1 18.0 19.0 19.4 17.2 17.4 17.7 
2 17.8 18.5 19.7 16.5 17.5 18.5 
5 17.8 18.9 19.7 16.9 17.7 18-2 
4 18.0 19.0 19.4 16.4 17.5 18.8 
5 18.0 19.5 19.8 16.6 17.6 18.4 
Means 17.92 18.90 19.60 16.68 17.54 18.32 
The corresponding data are presented in Table 6. 
Spread of Y's around the regression lines, based on 95$ 
confidence limits, is + 0.255, so that the smallest detectable 
difference among samples is about 7 y^ g/ml. The potency esti­
mate R = 0-878 means that 1 /tg of the tested preparation is 
equivalent to 0.88 fxg of the standard preparation; or that 
around 88/2 of the originally-added diethylstilbestrol is being 
recovered. The slope of the regression line was fairly con­
stant through a whole series of similar assays. Thus, a 
simple formula can be used for arithmetical estimation of the 
concentration of diethylstilbestrol in unknown samples: 
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Table 5. Analysis of variance of the data in Table 4 
Source of variation d.f. 
Sum of 
squares 
Mean 
square 
Between doses 5 
Preparations 1 
Regression 1 
Parallelism 1 
Curvature 1 
Differences in curvature 1 
Error 24 
Total 29 
26.40 
12.54 
13.78 
0.002 
0.054 
0.016 
2.0 
28.40 
0.083 
Slope b = 10.47 
Calculated F ratios: 
Preparations: 
Regression: 
Parallelism: 
Curvature: 
Differences 
in curvature: 
150 
165 
0.024 
0.648 
0.199 
Table value for F at P = 0.05, d.f. 1.24 is 4.26; 
at P = 0.01, d.f. 1.24 is 7.82 
Figure 5. Four-point parallel line assay for diethylstilbestrol 
in soybean oilmeal with Staphylooooous aureus -
disc-plate response 
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Table 5- Diameter of the zones of inhibition (mm) in a 
four-point parallel line assay for diethylstil­
bestrol in soybean oilmeal with Staphylococcus 
aureus 
Dose (gg/ml) 
Standards Unknowns 
Replications 100 144 100 144 
1 16.9 18.5 16.5 17.5 
2 16.5 18.7 16.6 18.4 
5 17.2 19.0 16.2 18.6 
4 17.4 18.9 16-6 18.5 
5 17.4 18.9 16.1 18.4 
6 16.8 19.1 16.9 18.5 
7 16.6 18.7 16.5 17.5 
8 17.6 18.2 16.5 18.1 
Means 17.05 18.75 16.46 18.14 
Log R = xs - Xy -• (Equation 1) 
where xg = mean value of diethylstilbestrol concentrations in 
standard solutions 
xy = arbitrary mean value of diethylstilbestrol concen­
trations in unknowns 
yg = mean response to the standard solutions 
yy = mean response to the unknown solutions 
b = slope of the regression lines 
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Table 7. Analysis of variance of the data in Table 6 
Degrees Sum of Mean 
Source of variation of freedom squares square 
Between doses 
Preparations 
Regression 
Parallelism 
Error 
Total 
3 
1 
1 
1 
28 
31 
25.66 
2.88 
22.78 
0.001 
3.44 
29-10 
2.88 
22.78 
0.001 
0.123 
Calculated F values: 
Preparations: 23.4 
Regression: 185.5 
Parallelism: 0.01 
Table value for F at P = 0.05, d.f. 1.28 is 4.20; 
at P = 0.01, d-f. 1.28 is 
Slope b = 10.65 
Potency estimate R = 0.878 with 9ofi C-I. 0.885 - 0-861 
Smallest detectable difference among samples is 7 iig/ml. 
The antilog of the calculated value for log R represents the 
estimate of the relative potency of the tested solutions. 
In most of the presented work the values xg and xij> were iden­
tical which further simplified the final calculation. Math­
ematical interpretation of similar data obtained in a six-
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point assay is nearly identical. The only difference will be 
that the values for xs, Xrp and yg, yT would be means of three 
instead of two values. 
Figure 6 presents an assay for diethylstilbestrol in a 
commercial cattle supplement (Premix, Eli Lilly & Company). 
Since the value of R = 0.806 is less than the 0.878 obtained 
while working with known samples it might appear that the 
sample contained only around 92% of the claimed content. How­
ever, the discrepancy is very likely due to a slight differ­
ence •between the masking effects of the control material and 
the unknown sample. The commonly used solvent for diethyl­
stilbestrol in the feed industry is sesame oil. This oil has 
shown a marked stimulatory effect on the test organism; thus, 
the inhibitory power of the diethylstilbestrol present in the 
sample is somewhat hindered by the stimulatory effect of the 
oil extract. Since this oil extract was very likely not 
present in the furnished control material, a slight discrep­
ancy was to be expected. This explanation is supported by the 
fact that similar results were obtained with the product of a 
different manufacturer. 
Table 8 presents the data of an assay of a cattle sup­
plement containing about 2.2/<-g/g diethylstilbestrol. To 
reach the measurable levels, the samples for assay were sup­
plemented with pure diethylstilbestrol. In the controls the 
total amount of diethylstilbestrol was added as usual. In 
Figure 6. Six-point parallel line assay for diethylstilbestrol 
in beef oattle feed supplement (Premix, Eli Lilly and 
Company) with Staphylococcus aureus - disc-plate 
response 
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Table 8. Disc-plate assay for diethylatilbeatrol in a feed supplement 
(Ames Reliable Products) 
Concentration 
of diethyl- Zones of inhibition in mm 
stilbestrol Standards Unknowns 
( jxg/ ml ) Replicas Mean Replicas Mean 
100 15.7 15.9 15.9 15.8 15.5 15.76 15.6 16.4 15.8 10.2 15.5 15.7 
120 17.1 17.1 16.1 16.9 16.7 16.78 16.9 16.4 16.6 16.7 16.7 16.66 
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the unknowns 80 and 100^g/ml of di ethyls tubes trol, respec­
tively, was added, and the other 20/«/g/ml was the part extract­
ed from the feed material when a 100^ extraction was assumed. 
The measured values are In good agreement with standards which 
certify the presence of the claimed amount of diethylstil-
bestrol in the feed sample. This technic is similar to that 
used for samples of low diethylstilbestrol concentration in 
broth assay (Section III C). 
Figure ? shows the difference in the pattern of inhibi­
tion of two strains of Staphylococcus aureus. One is the 
typical line of the parent strain used in all the previously 
described work. The other is that of a mutant strain resis­
tant to aureomycin. This mutant strain was able to grow 
unrestricted in the presence of 150y^g/ml of aureomycin in 
the medium as compared to the tolerance of 0.1-0.2^g/ml of 
the parent strain. There is every reason to believe that the 
resistance of this mutant strain could be further increased 
if necessary. However, the level of aureomycin in feed supple­
ments is no more than 200 yO/g/g as a rule. In solution aureo­
mycin is not very stable and quite likely part of it would be 
inactivated during the preparation of the samples. Thus, it 
would appear that the present resistance level of 150yvg/ml 
is adequate. 
The sensitivity of the mutant strain to diethylstil­
bestrol was changed in a rather peculiar and highly desirable 
Figure 7. Inhibition of two strains of Staphylococcus aureus 
by dlèthylstilbestrol - disc-plate response 
3l9 
û: 
LU 
t ie  
5 '7  
LU 
0I6 
M 
15 
en 
H 
• PARENT STRAIN 
A— — —A AUREOMYCIN 
RESISTANT MUTANT 
1 
100 120 144 
LOG. DIETHYLSTILBESTROL CONG., jug/ml 
52 
way. The lower limit of the sensitivity is somewhat in­
creased - from 60 fig/ml to about 80-90y&g/ml. But the slope 
of its response is much steeper than that of the parent 
strain. Quite probably the sensitivity of the whole assay 
procedure could be considerably increased by the use of such 
a mutant. 
Furthermore, the assay might be organized as a four-point 
randomized block design which would decrease the variations 
among replicas so that more accurate results would be ob­
tained. 
The slant used for preparation of the inoculum should be 
not older than one week. It is desireble to allow the growth 
on the slant to continue for the shortest possible time as a 
safeguard against mutations. 
It was learned that diethylstilbestrol can be kept for 
some time (probably several weeks) in chloroform solution. 
However, when dissolved in 0.05 N sodium hydroxide, it loses 
its potency rather rapidly, especially in less concentrated 
solutions. It is advisable to prepare fresh solutions just 
at the time they are needed. If 0.01 N solution of sodium 
hydroxide is being used, three-four days of storage might be 
permissible. 
It is possible that for some feed samples the whole 
extraction procedure as described by Munsey (1957) might be 
necessary. However, it was the author's experience that with 
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several distinctly different feed samples which were assayed 
this was not the case. Whenever the complete procedure was 
applied with samples containing high concentrations of diethyl-
stilbestrol, the extraction efficiency was lowered. On the 
other hand, additional work on the modified procedure might 
help to improve the technic. The time intervals necessary 
for good separation of the chloroform and sodium hydroxide 
solution layers in the separatory funnels were frequently 
rather large due to the formation of foam. It appears pos­
sible that the disc-plate assay might"profitably be applied 
in routine control work where samples of commercial feed sup­
plements are regularly checked. Two modifications of the 
assay can be suggested for such routine work which is usually 
done under fairly standard conditions. Both are based on the 
assumption that the slope of the response can be taken as 
constant. 
In the first modification one level of the standard and 
one (presumably identical) level of the unknown are extracted 
and purified in exactly the same manner. Both are assayed 
with a reasonable number of replications. It is desirable 
to choose these two doses so as to be about equivalent; then 
the effect of any possible change of the regression coeffi­
cient on the potency estimate would be minimized and further­
more, the extraction efficiency would be about equal in both 
samples. Substituting the measured values of the response 
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into equation (1), page 45, the relative potency of the un­
known to the standard would be calculated. The results of 
such an assay are presented in Table S. 
The second possible modification is probably faster but 
somewhat less accurate. Here the carefully established value 
of the maximal extraction efficiency under the given condi­
tions is taken as constant. One level of the unknown would be 
extracted and purified in the usual way but the corresponding 
control(s) would be prepared just by adding known level(s) of 
diethylstilbestrol to the extract of control material. To ob­
tain the true concentration of diethylstilbestrol in an un­
known sample, the apparent concentration corresponding to the 
degree of response (e.g., zone of inhibition) is estimated by 
means of the standard curve and multiplied by M being the 
M 
maximal extraction efficiency. The main advantage of this 
modification is that only half of the samples (namely the un­
known) have to be extracted and purified. In some situations 
this might be an important factor. The assay presented in 
Figure 6 is an example of such technic. However, in that case 
three doses for unknown and standard rather than one dose were 
used. It should be stressed, however, that before the experi­
menter decides in favor of any two-point assay he should have 
substantial evidence that the slope of the lines remains 
essentially unchanged. In any other situation a four-point 
parallel line assay arranged in a randomized block design 
Table 9. Micro bio logic al assay for di e thy 1st lib es "cro 1 in 
beef cattle feed supplement - disc-plate response 
(Premix, Eli Lilly and Company) 
Zones of inhibition in mm 
Standard Unknown 
16.6 16.6 
16.8 16.? 
16.8 16.9 
16-4 16.2 
16.2 16.4 
16.4 15.9 
Mean 16.55 16.45 
log R = - - - 16-53^16.45 
log R = 0.9925 - 1 
R = 0.982 
interpretation: Oney&g of the unknown (tested) sample was 
equivalent to 0.98 y%g of the standard 
preparation 
would be advisable. Furthermore, it would be better to use 
the first modification whenever higher accuracy is more 
important than fast performance of the assay. In any case 
it would be desirable to establish extraction efficiency 
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values for samples of varying concentration of diethylstil­
bestrol in every distinctly different feed base- There is 
some evidence that with increasing concentration of diethyl­
stilbestrol in samples The extraction efficiency tends to 
decrease. 
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7. GENERAL DISCUSSION 
Several compounds were tested In order to determine the 
optimal solvent for diethylstilbestrol which would also meet 
the particular requirements of the assay. Ethylene glycol 
was used during the first series of experiments. However, 
this compound itself is inhibitory to the test organism in 
concentrations over 3 percent. Furthermore, its great vis­
cosity makes accurate volumetric measurements rather diffi­
cult. For those reasons it was decided to use ethanol as 
solvent. For most of the work this solvent was satisfactory. 
However, it was learned that even after 20 minutes of a.uto-
claving at 121° C traces of ethanol were present in the nutri­
ent broth. When a medium containing ethanol as a sole source 
of carbon was autoclaved in this way there was enough ethanol 
left in to support a fair growth of an organism which could 
utilize ethanol as sole carbon source. This problem can be 
eliminated by using a weak solution (0.01 N or less) of 
sodium hydroxide as solvent. The main disadvantage of this 
solvent is the fact that diethylstilbestrol is not very stable 
in sodium hydroxide and fresh solutions must be prepared 
every two-three days. It was found convenient to keep a 
stock solution of diethylstilbestrol in chloroform (1,000 
.g/ml) for shorter periods of time. When a certain amount of 
diethylstilbestrol was needed for assay, the proper volume 
was measured out, evaporated in an air current and re dissolved 
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in 0-01 N sodium hydroxide. The appropriate precautions with 
regard to the high volatility of chloroform are a prerequisite 
of course. 
It is expected that some additional work on the methods 
of extraction of diethylstilbestrol from feed samples would 
increase the rate of recovery and improve the whole technic 
in general. It seems that it would be advisable to "dilute" 
samples containing high concentrations of diethylstilbestrol 
(e.g., Premix) with some stilbestrol-free material (possibly 
the feed base) so as not to have too high amounts of diethyl­
stilbestrol in any one extracted sample- The extraction 
efficiency would be thus increased. 
The mode of action of diethylstilbestrol on the test 
organism was not investigated during this work. However, 
several interesting observations on this subject were re­
ported by Faulkner (1943, 1944) and Browniee et al. (1943). 
They examined the antibacterial action of diethylstilbestrol 
and related compounds. Both authors noticed that the common 
feature of all the active compounds was the presence of two 
phenyl groups in the molecule. Furthermore, the most active 
compounds contained one or more hydroxyl groups (i.e., phen­
olic structure) - preferably in the fourth position. Thus, 
they postulated that possibly the presence of those phenolic 
groups might be of significance in the antibacterial effect 
of those compounds. This hypothesis was further supported 
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by the fact that none of the compounds tested was active 
against the gram-negative microorganisms (with the exception 
of "vibrio coma) • Phenols are known as surface active agents 
(Glassman, 1948; Werkman and Wilson, 1955) and they are not 
especially active against the gram-negative organisms. Dubos 
(1945) explained this resistance of gram-negative microorgan­
isms by the presence of a phospholipid of the cephalin type 
on or near to the cell surface of those organisms. Gale and 
Taylor (1947) reported that phenol and similar compounds dam­
aged the cell wall of Streptococcus feealls so that the in­
ternal pool of amino acids (lysine, glutamic acid) was lost. 
They postulated that this might very well be the principal 
factor in the disinfecting properties of those compounds. 
The results of the presented investigation are in agreement 
with the reports of Faulkner (1943) and Brownlee _et si. (1945) 
inasmuch as gram-positive organisms were mostly strongly in­
hibited by diethylstilbestrol whereas the gram-negative showed 
little or no sensitivity (Table 1). Thus, it seems possible 
that the inhibitory effect of diethylstilbestrol can be 
accounted for at least partly by the damage to the cell wall 
by the two phenolic groups in its molecule- Durham (1957) ex­
amined the effect of diethylstilbestrol on oxidations by Aero-
fa act er aerogenes - He reported that diethylstilbestrol inhib­
ited oxygen uptake when glucose, pyruvate or succinate were 
employed as substrate. No' significant effects were observed 
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during the oxidation of maltose or fructose and the oxidation 
of raffinose was enhanced. However, Aerobacter aerogenes was 
not inhibited by diethylstilbestrol during the presented in­
vestigations (Table 1) and Faulkner (1945) and Brownie e _et al. 
(1943) found that gram-negative organisms were not suscep­
tible to its action. Thus, it would seem that studies with 
some gram-positive microorganism would give more pertinent 
information on this problem. 
Considering all the results obtained it appears that 
microbiologic al assay can be favorably compared with other 
methods for quantitative estimation of diethylstilbestrol. 
The sensitivity of the mouse uterine assay is greater but its 
performance is more involved and rather slow. The colori­
me trie determination by antimony pentachloride reaction 
(Dingemanse, 1940), end the method based on irradiation with 
ultraviolet light (KLvidge, 1959) are equally or somewhat 
less sensitive than microbiological assay, but both require 
considerably more complicated purification procedures. 
On the other hand, they can possibly be completed in a shorter 
time than the microbiological assay which requires an addi­
tional 8-10 hours for the incubation - It is the opinion of 
the author that especially the disc-plate technic could be 
easily adapted to a fairly simple routine procedure in con­
trol work with feed samples containing rather high concentra­
tions of diethylstilbestrol. The results of the screening 
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program (presented in Section II) and the preliminary results 
obtained with progesterone suggest strongly that basically 
the idea of quantitative estimation of different hormones by 
microbiological assays is feasible. The whole field could 
possibly be developed to supplement with additional types.of 
assays the presently existing biological and chemical means 
of quantitative determination of hormones. 
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VI. SUMMARY 
Possibilities of microbiological assay for hormones and 
hormone-like substances were investigated. In an endeavor to 
recover an organism with an absolute requirement for pro­
gesterone two isolates were established which were able to 
utilize progesterone as a sole source of carbon. 
Several microorganisms were found to be inhibited to 
varying degrees by different hormones. A strain of Staphy­
lococcus aureus was strongly and specifically inhibited by 
diethylstilbestrol; this response was used as a basis for 
microbiological assay of this compound. 
Two types of assay technic were developed: 
1. Broth assay able to detect differences of about 
0.50y&g/ml in diethylstilbestrol concentration 
among samples. 
2- Disc-plate assay which can detect concentration 
differences of 10/cg/ml as statistically signifi­
cant (P = 0.05). 
Attempts were made to adapt the assay for measuring of 
diethylstilbestrol in materials of biological significance: 
urine, feces, feed supplements. The disc-plate technic was 
adapted for measuring of diethylstilbestrol in feed supple­
ments. A convenient extraction and purification technic is 
described and the statistical treatment of the procedure is 
presented. A mutant strain of the test organism was isolated 
63 
which is highly resistant to aureomycin, yet its sensitivity 
towards diethylstilbestrol is essentially unchanged and the 
slope of its dose—response curve is more favorable. This 
strain can be used for assaying diethylstilbestrol in feed 
samples containing both aureomycin and diethylstilbestrol. 
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